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Van Eeckhaute, L. And S. Gavaris. Determination of discards of Georges Bank cod from species composition. TRAC Working Paper 2004/4.
Despite use of a variety of techniques, including gear modification and alteration of fishing locations, to achieve an appropriate species mix in the catch, there have been allusions to discarding of cod in the traditional groundfish fisheries on Georges Bank. Comparison of species composition (ratio of cod to haddock plus pollock) between unobserved landings and landings from trips where an observer was on board was used to detect discarding and to determine the total catch of cod. Factors that are expected to affect the species composition include fishing ground location, season and fleet. The species composition showed great variability, but persistent effects for zone, quarter and fleet were detected. The landings multiplier, defined as the ratio of the observed species composition to the unobserved species composition, is the factor needed to multiply the unobserved landings by in order to obtain their total catch of cod. While the species composition was affected by location, season and fleet, the landings multiplier, which reflects discarding practices, did not show persistent patterns for location and season. Accordingly, annual fleet specific multipliers for longliners and otter trawlers less than 65 feet were derived using an ANOVA on ln species composition and assuming a multiplicative process. The landings multipliers for longliners fluctuated around one, therefore discarding could not be detected. The landings multipliers for otter trawlers were about 1.5 for 1997, 1998 and 1999, suggesting that substantial discarding had occurred in those years, but has fluctuated around one since 2000.
Rapporteur: J. Brodziak

This working paper described an approach to use species composition to estimate potential discards in the Canadian groundfish fishery on unobserved fishing trips where cod and haddock are caught together. It was noted that catchabilities of both cod and haddock differ by fishery and that both species are not necessarily caught in proportion to abundance. Given increasing haddock TACs and decreasing cod TACs in recent years, it was expected that the relative importance of discarding had probably changed in recent years.

In general, species composition of fishery catches are affected by fishing grounds, season, and fishing fleet. Fishing fleets that harvest cod and haddock can differ in fishing gear, ton class, and also whether vessels participate in the Canadian temporary vessel replacement program (TVRP). Under this program, fishing vessels can have a different quota share and species mix. In this approach it is assumed that differences in species composition between observed and unobserved trips reflect the magnitude of unobserved discards.
Fishery catch and observer data were analyzed from 1995-2002 by quarter. Fishing trips were aggregated into five zones (A-E) on eastern Georges Bank. Trips with either no catch of cod or no catch of haddock and pollock were excluded from the analyses to eliminate irrelevant data. In addition, trips with small catches of cod, haddock, and pollock (total of less than 1 mt) were excluded because these trips exhibited had high inherent variation in species composition.
Exploratory analyses were conducted to investigate patterns in species composition data. Box-whisker plots of ratios of cod to haddock and pollock catches were compared between observed and unobserved trips to see if there was evidence of differences or discrepancies between observed and unobserved trips. Trip data were stratified into distinct spatio-temporal cells; some cells had missing data. One conclusion of these exploratory analyses was that species composition was highly variable. Further, it was apparent that almost all cod were caught in zones A and B. These zones had the highest observer coverage. In contrast, it was apparent that very little cod was caught in the directed pollock fishery. It was also noted that there was higher observer coverage on otter trawl vessels over 65 ft versus under 65 ft and that the  gill net fleet does not have adequate observer coverage. Last, it was concluded that observer coverage in 1995 was neither adequate or representative. As a result this year was excluded from subsequent analyses.
An anova analysis was conducted on otter trawl and longline data in zones A & B for 1996-2002. The goal of this analysis was to estimate a landings multiplier (M) that could be used to calculate discards for each fishery component and area if it was judged to be significantly different from unity. In particular, positive ratios were judged to be significant if the 68% confidence interval about the landings multiplier did not include 1. An initial anova analysis was conducted on log-transformed data using fleet, zone, and compound factors (zone*quarter) . This showed that the factors of source and zone*quarter had a significant effect on the estimated landings multiplier. It was also found that the ratio of cod to haddock and pollock was higher on the shallow water in zone B and that non-TVRP vessels also had a higher ratio. Based on the estimated cod landings multiplier, it was concluded that one could not detect a TVRP effect. This suggested that the TVRP and non-TVRP data should be pooled. Similarly, there was no detectable difference between otter trawl ton classes 1 & 2 versus ton class 3. This suggested that the data could be pooled across ton classes.  In addition there were no discernable patterns by quarter and zone and the evidence for discarding after 1999 was weak (M was not significantly different from unity).

A second multiplicative analysis was conducted on the pooled data to estimate landings multipliers. For longline vessels, results showed no evidence of discarding, since the multiplier not different from unity. For otter trawl vessels, discarding was detectable during 1997-1999 but estimated landings multipliers were not signficantly different from unity during 1996 and 2000-2002. As a result, cod discards were estimated to be 428, 273, 253 in 1997-1999. Overall this analysis showed that there was great variability in species composition due to many factors. It was also concluded that with 10% observer coverage, there was a limited ability to stratify the data and that low sample sizes may produce unreliable discard estimates.

The TRAC discussed the analysis and offered several comments. Given that Canadian fishery regulations require no discard, there was a general discussion of what is the most cost effective way to monitor fisheries. It was suggested that targeting methods to improve coverage would be positive. While it appeared that species composition ratios differed between observed and unobserved trips, it was observed that the composition could change due to many factors, including discard. The method assumes that positive differences imply discarding when inherent variation leads to positive and negative differences. It was also noted that having an observer onboard may affect where a vessel fishes on a trip. It was suggested that nonparamteric methods might be applied to provide a check on the robustness of results. The next step in the process of incorporating cod discards into the assessment was to evaluate the size composition of discards to be added to the catch at age.

